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SCCAZOCCHIO PLENARY LECTURE ABSTRACTS
In the Peroxicats project (www.peroxicats.org) we are involved in the analysis of basidiomycete genomes to identify 
new peroxidases of interest as industrial biocatalysts, in collaboration with JGI. The immediate aim is to understand 
the mechanisms of wood transformation by these fungi, taking advantage from genomic information on ligninolytic 
peroxidases and related oxidoreductases. These enzymes are the biocatalysts of choice for overcoming the lignin barrier 
in the sustainable production of chemicals and biofuels, as well as in other oxidation/oxygenation biotransformations. 
With the availability of massive sequencing, the number of basidiomycete genomes that we analyzed increased from 
the first brown-rot [1] and selective lignin-degrader [2] fungal genomes to the most recent project [3] where more 
than 30 genomes were analyzed to establish the origin and evolutionary history of ligninolytic peroxidases (in the 
superfamily of plant-fungal-prokaryotic peroxidases). Our contribution to these genomic studies focused on the in 
silico analysis of all the heme peroxidase genes (> 400 models) after their structural-functional classification, based 
on homology modeling and identification of catalytic sites. We also coordinated the annotation and analysis of other 
oxidoreductases (oxidases, laccases, P450s, etc) genes (> 5000 models). In addition to ligninolytic peroxidase genes, 
the analysis of basidiomycete genomes is revealing an unexpectedly high number of genes of two other interesting 
peroxidase superfamilies (with monooxygenase and dye-decolorizing activities) that were previously known for only a 
few purified proteins and cloned genes. Moreover, in some intriguing cases (such as ligninolytic basidiomycetes where 
no lignin-degrading peroxidases had been described) the above analyses were continued by the heterologous expression 
of all the peroxidase genes identified followed by biochemical characterization (together with crystallographic and 
stability studies) and interesting results were obtained. Finally, we combined the information obtained from the 
analysis of a variety of genes to obtain peroxidases with improved (tailored) catalytic and stability properties, showing 
that the motifs identified in the genomic analysis can be satisfactorily translated to the design of improved industrial biocatalysts 
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Magnaporthe oryzae is the causal agent of rice blast, one of the most serious diseases affecting rice production. During 
plant infection, M. oryzae forms a specialised infection structure called an appressorium. The infection cell generates 
enormous turgor, which is focused as mechanical force to breach the rice cuticle and facilitate entry to plant tissue. A 
hetero-oligomeric septin GTPase complex is necessary for re-organisation of a toroidal F-actin network at the base of 
the appressorium, which allows re-establishment of polarised fungal growth and focal exocyst-mediated secretion. 
Re-modeling of F-actin at the appressorium pore is necessary for cortical rigidification and localisation of proteins 
associated with membrane curvature to the point of plant infection. Septin-mediated cytoskeletal re-modeling is 
necessary for development of a penetration peg to rupture the host cuticle and leads to invasion of epidermal cells 
by biotrophic invasive hyphae of M. oryzae. Septin-mediated plant infection is controlled by NADPH oxidase activity 
and a regulated burst of reactive oxygen species occurs within the appressorium. A specialised Nox2 NADPH oxidase-
tetraspanin complex is necessary for septin-mediated control of actin dynamics.  Cell cycle and pressure-mediated 
checkpoints, are necessary for initiation of septin activation and re-orientation of the cortical F-actin cytoskeleton to 
facilitate plant tissue invasion and secretion of fungal proteins from the penetration peg.
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